The hot humid regions of the tropics of Australia at Weipa (see map). Most of the men had been at the station for some years apart from their annual vacation over Christmas time.
The survey was designed to include both day and night comfort. Lack of information on the upper limit of ambient air conditions for comfort at night is a surprising gap in our knowledge of thermal comfort. As far as I am aware, no definitive study, based upon adequate numbers chosen at random, has been made to determine the limits of air conditions at night that are uncomfortable and cause a loss of sleep. The subject is mentioned but receives cursory treatment in reports on tropical living (Macpherson, 1956 ). Night discomfort could, however, prove to be one of the decisive factors in the successful establishment of a community at Weipa. As 
Methods
In the study on day comfort, each man was handed a questionnaire at lunch-time (see appendix, p. 117). He was asked to place a mark against the appropriate answer. The questions related to his subjective feeling in relation to the air conditions in the room on a seven-point scale of warmth. He was also asked to note the presence or absence of sweat and, if present, to describe the situation. Several questions were included, which, it was considered, would influence the rating given to the air condition on the seven-point scale. The community was entirely male with little in the way of social hierarchy, and there were no inhibitions about dress. In these circumstances there was a good likelihood of the men adjusting the amount of clothing naturally to the feeling of comfort or cold or warmth produced by the air conditions. Hence a question was included on the amount of clothing being worn at the time the questions were answered. Secondly, common experience indicates that the sensation of comfort in particular air conditions is related to some extent, although the relation is not known in a quantitative way, to the level of activity in the hour before the survey and also to whether the man worked in direct sunlight or not. This information was requested.
The night questionnaire was divided into two parts (see appendix, p. 117). One dealt with the hours before midnight and the other with the hours after midnight. The same questions were asked as in the day survey about the individual's subjective sensations towards the air conditions. In addition he was asked to state whether sleep was disturbed and, if so, whether or not the disturbance was due to heat. Another question dealt with the amount of covering used during the night, i.e. whether the individual slept naked, wore pyjamas only, pyjamas plus a sheet, or pyjamas plus sheet and blanket. The original plan was that the first part of the questionnaire, dealing with the man's sensation of comfort at the time of retiring, should be answered by the subject before going off to sleep, and the other in the morning just after he rose from his bed. In practice, this plan, desirable as it was, was abandoned and the questions were put at breakfast-time. This is to be regretted, but so many difficulties arose from the original plan that the men's co-operation was in jeopardy. An unfortunate omission from the questionnaire was any reference to sweating at night. Sweating leading to moist sheets can undoubtedly contribute to discomfort and it would be useful to know what association there is between discomfort at night and disturbance of sleep.
Air conditions during the periods in which men cast their votes were measured by the observer. Dry bulb, wet bulb, and globe thermometer temperatures were recorded in the lunch-room over the period of the meal. The first two measurements were repeated at 8 p.m., 10 p.m., 12 p.m., and at 7 a.m. the following morning. An assessment of the air movement was made on the Beaufort scale after a series of unsuccessful attempts had been made to measure wind velocity with a vane anemometer. The lack of success was due to the gusty nature of the air movement. These air conditions are converted to effective temperature values on the basic nomogram which applies to men stripped to the waist, sitting at rest.
Results
Day Comfort.-Each man's "comfort" vote is plotted against the mean effective temperature value for the lunch period on the 20 days of the study in Fig. 1 is the effective temperature at which there is a sharp transition between air conditions which more than 50 % of the subjects record as comfortable and those which the majority find warm. (This limit on the nomogram for men dressed in light summer suits is 81 5-F. (27-5°C.) effective temperature on the "normal" scale.) In putting forward this limit, it must be emphasized that the subjects taking part in the study were able to make a spontaneous and "natural" adjustment in the amount of clothing worn during the lunch-break. There were no restrictions placed upon men stripping to the waist if they so wished. In hot humid climates these adjustments are highly desirable for both physiological and psychological reasons. They do, however, flaunt one of the deeply ingrained conventions, probably impressed upon men by female dictates and considerations of social prestige in the hierarchy. The limit could well be shifted down by about 20F. (1°C.) effective temperature were the situation to arise in which the minimum "respectable" clothing for men was a suit, a shirt, and a tie. There is another limitation to the general applicability of these data to conventional communities. The study was conducted on men. It is not certain that these limits would apply to women and children. It is, of course, highly desirable that communities in the tropics should comprise family units.
This limit of 8150F. (27 5°C.) normal effective temperature is considerably higher than those reported in Britain and the United States of America but is comparable with the limits given in other studies in the tropics. These are summarized in the Table. The most cogent point that emerges from an examination of the Table is the rise in the upper limit of comfort as one moves from the temperate to the tropical regions. This is especially true of the The short time over which this alteration in temperature sensation was observed raises certain difficulties. It follows logically that the upper limits of comfort can be defined only in relation to the general effective temperatures over a period, as yet undefined, before the study. It may be that the upper limits follow a well-defined trend in relation to seasonal alterations in the air conditions. If this proves to be the case, it would not be possible to establish a single comfort zone for a particular geographical region; it would be necessary to state the extremes for winter and summer. There is supportive evidence for this suggestion in the differences between winter and summer upper limits of comfort reported above for Britain and the United States of America. The other problem relates to quantifying the degree of discomfort populations can be expected to experience in hot dry, and in hot humid climates. I have proposed elsewhere (Wyndham, 1961) that' two such climates can be compared by the frequency with which the air conditions of the two areas exceed a level of effective temperature, accepted as the upper limit of comfort. In the hot dry condition, heat during the day continues relentlessly day after day. In the hot humid tropics, the worst heat occurs when the rains stop for a week or so and the dry bulb temperature rises, with a concomitant rise in the wet bulb. Such extreme conditions are generally relieved by heavy tropical rains when the gap between wet and dry bulb temperatures disappears. In the first situation, the desert condition, there is never any relief from heat during the day. In the second situation, the fall in effective temperature during heavy rains is experienced as a great relief because the air conditions are cool relative to the heat of the preceding week. A mere enumeration of the number of days exceeding certain comfort limits does not take account of this difference between hot dry and hot humid climates.
Night effective temperature there was a sharp transition from air conditions in which the majority of men felt comfortable to those in which the majority felt warm. Substance is lent to the fact that this effective temperature is a critical one for night comfort by the observation that above 76-50F. (24'7°C.) A striking difference between day and night conditions with the same effective temperature is that when the effective temperature at night exceeded 77°F. (25°C.) the air conditions were described as "oppressive". This term was never used for the same effective temperature during the day. One possible explanation for this difference in characterizing two climates with the same effective temperature is that at night the air was still. Possibly the effective temperature scale does not give sufficient weight to the adverse effect on comfort of still air in this temperature range and of air nearly saturated with water vapour.
In this same regard it is noted that there is a tendency for certain authors to discard the effective temperature scale in favour of the dry bulb temperature as a comfort index of the air conditions (Koch, Jennings, and Humphreys, 1960; Macpherson, 1961 
